Investigating the biological functions of DNA topoisomerases in eukaryotic cells.
DNA topoisomerases participate in nearly all events relating to DNA metabolism including replication, transcription, and chromosome segregation. Recent studies in eukaryotic cells have led to the discovery of several novel topoisomerases, and to new questions concerning the roles of these enzymes in cellular processes. Gene knockout studies are helping to delineate the roles of topoisomerases in mammalian cells, just as similar studies in yeast established paradigms concerning the functions of topoisomerases in lower eukaryotes. The application of new technologies for identifying interacting proteins has connected the studies on topoisomerases to other areas of human biology including genome stability and aging. These studies highlight the importance of understanding how topoisomerases participate in the normal processes of transcription, DNA replication, and genome stability.